I. Introduction
Vanadium and Palladium are chemically and industrially important as Vanadium is an important component of ferrous alloys used in jet-aircraft engines and in turbine blades and Palladium is used in instrument making [1] , in aircraft spark plugs and in the production of surgical instruments and as electrical contacts.
On the other hand Vanadium compounds are toxic to human beings and animals. They inhibit biosynthesis of cholesterol in mammals, present in human blood and plasma [2] (in the range 0.005-8.4 μM). Its poisoning is treated as an industrial hazard [3] , air pollutant, [4] which causes nervous depression, vomiting, coughing, anemia, diarrhea and increased risk of lung cancer, that are sometimes fatal. [5] [6] and Palladium is thought to be one of the allergent in view of health hazards [7] so it is an important research activity for a analytical and bio-analytical chemist to determine vanadium [8] and palladium [9] in trace levels or ultra trace levels. Review of literature reveals that simultaneous spectrophotmetric determination of V (V) and Pd (II) are not exploited so far, so we are now proposing third derivative spectrophotometric method for the simultaneous determination of V (V) and Pd (II) by zero cross method without the need for solving simultaneous equations.
II. Materials And Methods

Experimental
The absorbance and pH measurements were made on a Shimadzu UV-visible spectrophotometer (Model UV -160A) fitted with 1 cm Quartz cells and ELICO digital pH meter model LI -120 respectively. The pH meter has temperature compensate arrangement and has reproducibility of measurement within ± 0.01 pH.
Reagent and solutions
All chemicals used were of analytical-reagent grade of the highest purity available procured from Merck. Doubly distilled de-ionized water was used throughout the experiment. Glass vessels were cleaned soaking in acidified solutions of K 2 Cr 2 O 7 followed by washing with conc. HNO 3 and were rinsed several times with high purity deionized water.
Preparation of 2-Hydroxy-1-naphthaldehyde-p-hydroxybenzoichydrazone (HNAHBH)
The reagent (HNHBH) was prepared by simple condensation of 1 mol of 2-hydroxy-1-naphthaldehyde and 1 mol of p-hydroxybenzoichydrazide. In a 250-ml Erlenmeyer flask, a hot ethanolic solution of 2-hydroxy-1-naphthaldehyde (5ml, 0.0438mol in 5ml of ethanol), thiosemicarbazide (4g, 0.0438 mol, dissolved in10 ml of hot water) were taken in 250-ml round bottom flask. Suitable quantity (~ 2ml) of glacial acetic acid was added 
HNHBH solution
The reagent solution (0.01M) was prepared by dissolving 31 mg of the compound in dimethylformamide (DMF) in 25-ml standard flask. The reagent solution is stable for at least 12h.
Vanadium (V) solution
0.1219 g of ammonium meta vanadate (NH 4 VO 3 ) (AR Qualigens) was dissolved in hot distilled water and the solution was made up to 100 ml in a volumetric flask after cooling with distilled water. The stock solution was standardized titrimetrically [11, 12] .
Palladium (II) solution
A 0.01 M solution of palladium (II) was prepared by dissolving 0.1774 g of palladium chloride (SigmaAldrich) in minimum volume of 2N hydrochloric acid and diluting to 100 ml with distilled water in a 100 ml volumetric flask. This stock solution was standardized gravimetrically using dimethyl glyoxime. Solutions of lower concentrations were prepared freshly by diluting the stock solution to carry out the analysis.
Buffer solutions
Buffer solutions of various pH values were prepared by mixing 1 M HCl and 1 M of CH 3 COONa (pH 1.0-3.0), 0.2 M CH 3 COOH and 0.2 M CH 3 COONa (pH 3.5-7.0), 0.2 M CH 3 COOH and 0.1 M CH 3 COONa (pH 7.0) and 2M NH 4 Cl and 2 M NH 4 OH (pH8.0-10.0) solutions in appropriate ratios. The pH of the solutions was checked with pH meter.
Procedure 1.6.1. Determination of V(V) and Pd(II) in binary mixtures
To different aliquots containing V(V) and Pd(II) in variable proportions in 10 ml volumetric flasks, 4 ml of buffer solution (pH 4.0), 0.5 ml of 1% triton X-100 and 0.4 ml of HNHBH (1x10 -2 M) were added to each flask and made upto the mark with distilled water. The third order derivative spectra were recorded in the wave length range of 350-600 nm and the derivative amplitudes were measured at 465.5 nm and 482.5 nm. The amounts of V(V) and Pd(II) present in the binary mixtures were calculated from the measured derivative amplitudes with the help of pre-determined calibration plots(" Fig"1 & 2) . The results obtained are shown in Table . 1. 
III. Results and Discussion
The third order derivative spectra recorded for the various solutions containing different amounts of vanadium (V) or palladium (II) are shown in " Figure 3 
Applications
The proposed simultaneous method was applied for the determination of V(V) and Pd(II) in environmental, pharmaceutical and alloy samples.
IV. Preparation of sample solutions
Plant sample
The raddish roots were washed thoroughly with water, wiped with filter paper and weighed. Then the samples were dried, ashed and brought into solution as per the standard procedures [13, 14] and neutralized with NH 4 OH solution. Since the sample did not contain any detectable levels vanadium or palladium, known amounts the metal ions were spiked into the resultant solution and finally diluted to known volume with distilled water. Suitable aliquot of the sample solution was analyzed according to the simultaneous procedure and the vanadium and palladium contents were determined. The results are presented in " Table. 2."
Pharmaceutical sample solution
10 ml of Neogadine Elixer syrup were treated with 10 ml conc. HNO 3 and the resultant mixture was evaporated to dryness. The residue was leached with 5 ml 0.5 M H 2 SO 4 . The solution was neutralized with dilute NH 3 . As the sample did not contain known levels of palladium, a known aliquot of palladium solution containing fixed amount of palladium was introduced and finally the solution was made upto known volume with distilled water. Suitable volumes of the sample solution were analyzed by the proposed derivative method and the amounts of V(V) and Pd(II) present were calculated. The results are presented in " Table. 2."
Water sample
Known amounts of vanadium and palladium were spiked into mineral water and tap water and the resultant solutions were diluted to known volumes with distilled water. The sample solutions were analyzed using the proposed simultaneous derivative method and the vanadium and palladium contents were evaluated. The results are presented in " Table. 2." [15] Synthetic mixtures of Okay alloy and Palau alloy were prepared by mixing vanadium and palladium along with other associated metals as shown in " Table. 3." in suitable ratio and dissolved in HCl-HNO 3 mixture according to the standard procedure. The solution was filtered and finally diluted to known volume with distilled water. Known aliquots of sample solutions were treated with 400 μg of EDTA (to mask Ni) and the vanadium and palladium contents were determined by the proposed simultaneous derivative method. The results along with the recovery percentages are given in " 
Alloy sample
V. Conclusions
The proposed third order derivative spectrophotometric method is simple, rapid, sensitive, and accurate without any type of extraction and does not require the solving of simultaneous equations. The applicability of the method in various samples have been studied which gave encouraging results in the simultaneous determination of V(V) and Pd(II) (table 2 and 3).
